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(57) Abstract 



The invention relates to methods for treating or preventing diseases that are IL-1 mediated diseases or TNF mediated dis- 
eases, including arthritis, septic shock, inflammatory bowel disease, ischemia injury, reperfusion injury, pulmonary fibrosis and 
adult respiratory distress syndrome. The method comprises administering to patients in need thereof therapeutically effective 
amounts of an IL-1 inhibitor and a TNF inhibitor. In a preferred embodiment, the IL-1 inhibitor is human recombinant IL-lra 
and the TNF inhibitor is human recombinant 30kDa TNF inhibitor. The invention also relates to pharmaceutical compositions 
containing an IL-I inhibitor and a TNF inhibitor useful in such methods. 
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The present invention relates generally to methods for preventing and treating 
diseases, and more particularly, to a method for preventing and treating certain Tumor 
Necrosis Factor (IN* mediated diseases and InterleuKn- 1 flM) mediated diseases^ 

mflamnution is the body's defense reaction to injury such as those caused by 
n^cal damage, infection, or antigenic stimulation. An inflammatory reaction may be 
expressed pathologically when inflammation is induced by an inappropriate stimulus such as 

injurious agents. Under these conditions, inflammation may be express The 
m ediation of acute u^^^-*^^*^***"*? ^ 

pra i I1 fl aB inaoiyactwiliMofIL-l all4TNF - . 

TNF and H>1 are naturally occurring compounds that are often referred to as 

those cells that are in the immediate area of cytoVic* synttesis and release. 

On. of the most pc«t Wlammator, cytoldtna ,* disced and a cyu^ 

lineage, may be produced in wo forms, 1M alpha flM.) and H,l beta <H>1». 

Tumor Necrosis Factors (TNFs) are a class of cy«^ pr«lu^ by nunterous 
'** r m.*t*H--im'«'-+~- At least two TNFs have been previously 

snown TNFs have important plryskuogical effects on a number of different target cells 
^m^inf.mnn^re.nonse. — ««^ - n ^"V, 

cells to secrete latent coUagenase and prostaglandin E2, and cause osteocyte cells to annulate 
boneresorpoon. These ^ increase to so*. adhere propenies of endofcehal ceus 

for neutrophils. T**a-ml^~*'~«^^*'**' >k 

.Mr ability to lyse clots. In addition they redirect the «=nvit, of adipocyte, away from the 
aonttje of lipids by inhibiting expression of tr* enzyme astern lrpase. 
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TNFs cause hepatocytes to synthesize a class of proteins known as "acute phase 

Tu»»il" *«e activities, it has been 

seen tat TOFs pla, an unponant patt in a. organism's «pc^ to » variety of indicanons 
such as infecdon and injury. SB. £*, arude, b, P.J. Selby all. UDBt. 27 
5 1988. pg. 483; H.F. Stan.es, Jr. **. I^iaJOSt*, voL 82. pg. 1321 (1988)-, A. OWM 

jl. Cdl, vol. 50, ps. 555 OWT); and A. Waage IaiSSt, F*mar, 14, 1987, pg. 355. 

Activities of both IL-1 and TOT are detected in serum and other body fluids 
^inhunmirtonator, disease,- 

l^^t.w.•f••*••'^■ ,w ' ^,1, * -il ■ ,i " , 

10 .^haracteriied pattern. A bolus administrate of tta bac^ :■■ 

Bpo^lysaccnaride (LPS). » TOT and IU1 «. c« sy!«nesi^ and rei«a»d 
^.^ypeaBngatZa^hc^resp^ Tn. ceUular source of 

Maud TOT differs. ^W.|t^r^ii*.l»i»»^^* 
be praiuced by virtually aUm^ 

15 1 ^ l ^to.*.*.^^**«'^* M - ,, ^" < 
endothelial cells and cells of the mmiocyte/niacropr^ limage. 

The synthesis of IL-1 and TOT is stimulated in common by bacterial tyroducB, 

TMandTOT stare to fouov^po^^ 
20 ™»«rophas to vascular endothelium, (2) activate to respiratory bum to i*u^ 

ra » ocvtes , (3) sumula* resort* carnage matrix and bo«, (4) sunutla* pros^isndm 
^ from and proliferate of a number of cell ^ (5) sn^ fever, cached 

anorexia and acute phase proteins. 

In addition to the shared iiiflariunatory properties, the observations that (1) IL-1 
25 and INF are synthesized in response to the same iiiflarnrnatory stimuli and that (2) TNF 
itself induces the release of IL-1 mdicate that a dose relationship exists between the two 
cytokine systems. In fact, the synergistic effects of «,mbmed stimulation wim IL-1 and TNF 
have been observed in many experimental systems of inflammation. A synergistic effect is 
defined as occurring when the effect of two agents in combination fa greater than the 
3 o algebraic sum of their individual effects. For example, the injection of submaximal doses of 
IL-1 and TNF into the rabbit knee joint resulted in a marked synergy with respect to the 
accumulation of polymorphonuclear neutrophils (Henderson, B, Hi ll WiP . InPffl ri - 
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75-306-310 (1989)). In addition, the combined administration to mice of IL-1 and TNF at 
doses which are individually sublethal causes the synergistic induction of a septic shock-uke 
condition which is lethal to 100% of the mice (Everaerdt, B., BiorhHT) Bfrnh Y5 . 

163:378 (1989); Waage et aL, L-EHL-MbL 167:1987-1992 (1988)). Therefore, 
5 if in disease states both IL-1 and TNF are required to eUdt a fuU pamological response v. a 
synergistic interaction, then it was believed that the administration of either an IL-1 inhibitor 
or a TNF inhibitor would be sufficient to maximally inhibit an inflammatory response. 
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^TMMftPY ™ INVENTION 

""^^^^ZZp^ result discovery relating to the present mvention is 
the ability of an IL-1 inhibitor and a TNF inhibitor to act not only additively, but also 
svn^cally in some cases in the treatment of IL-l-mediated and TNF-mediated diseases. 
Thus, the present invention relates to methods for the prevention and treatment of IL-1 
mediated diseases and TNF mediated diseases by adnunistering to patients in need thereof 
therapeutically effective amounts of a combination of an IL-1 inhibitor and a TNF inhibitor. 
More particularly, the present mv^ 

diseases and medical conditions - many of which can b* cte^cter^ 
diseases - that are mediated by both IL-1 and TNF. Among the indications that may be 
treated according to the methods of the present invention are septic shock, arthritis, 
inflammatory bowel disease, adult respiratory distress syndrome, pulmonary fibrosis, 
ischemic injury and reperfusion injury. 

TNF iahibitws that can be used in present invention are namrally-occuning 
p^^n^fbmsrfn^yHxemrtagprc.ins. m natunuly c«urring 
parteta are useful because the, pose a relative* tow risk of placing uribrseen std. effects 
ta pate,,, treaed therewith, k other ^nbodUnem. of this invention, muteins of ototem 
TOP inhibitor, where only a ana* number of amino add residues differ torn the «*nal 
prottin sequence are also referred to as TOT inhibitors. 

The TNF inUbiton can be soluble fragments of TNF receptor proteins. TNF 

j,^,*, are useful* the present inv^^ 

CTNFbp), particularly soluble fragments of TNF receptor prottins, including, for «ampfe 
UB 30^TNFi»hibi«»andti*4(» ! D»T OT inhibU«. The 40kD. TNF inhibitor can be 
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40kDa TNF Inhibitor *53. Also useful are proteins that have been modified, for example, 
by the addition of polyethylene glycol (PEG) or any other repeat polymer to increase their 
circulating half-life and/or to decrease immunogenicity. TNF inhibitors that act as receptor 
antagonists to TNF are also included within the scope of mis invention. 

While the production of TNF inhibitors may be achieved by extraction from 
naturally available sources, such as by isolation from human urine, a preferred method of 
TNF inhibitor production is by recombinant DNA technology. Recombinant DNA 
technology is preferred in part because it vadud* caa**^ 

amounts of TNF inhibitors at greater purities. 

Additional TNF inhibitors include muteins of 30kDa TNF inhibitor wherein 
selected amino acids of 30kDa TNF inhibitor are replaced with cysteine. Such muteins may 
be used as TNF inhibitors, or they may be reacted with polyethylene glycol (PEG) to form 
TNF inhibitor PEG compounds, containing one or two TNF inhibitors per molecule. In a 
preferred embodiment, the TNF inhibitor is a bivalent species formed in a reaction between a 
mutein 30kDa TNF inhibitor and a bifunctionaiized PEG precursor. The preferred mutein is 
C105 30kDa TNF inhibitor, where residue 105 of 30kDa TOT inhibitor is replaced with a 
cysteine residue. 

The IL-1 inhibitors useful in the present invention are proteins and, more 
particularly, are naturaUy-occurring proteins. The natiiraUy-occurring proteins are 
particularly useful because they pose a relatively low risk of producing unforeseen side 

effects in patients treated therewith* 

A useful class of interieuldn-1 inhibitors is a human protein that act as a natural 
interieukin-1 receptor antagonist (IL-lra). Preferably, the IL-lra that is preferred in the 
practice of the present invention is selected from the group consisting of IL-lraa, IL-lra0, 
IL-liax, or the N-tenninal methionyl derivatives of these IL-lra. Also preferred are proteins 
which have been modified for example by the addition of polyethylene glycol (PEG) or any 
other repeat polymer to increase their circulating half-life and/or to decrease their 
immunogenicity. 

While the production of IL-lra may be achieved by extraction from naturally 
available sources, such as by isolation from the conditioned medium of cultured human 
monocytes, a preferred method of IL-lra production is by recombinant DNA technology. 
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Recombinant DNA technology is preferred in part because it is capable of producing 
comparatively higher amounts of IL-lra at greater purities. 

The present invention is also directed to pharmaceutical compositions containing 
an IL-1 inhibitor, particularly recombinant human IL-lra, and a TNF inhibitor in a 
5 pharmaceutical^ acceptable carrier for use in the therapeutic methods. 

p^TRF PffiraTPTTON n F ttcawings 

Figure 1 depicts the imudmum increases in joint diameter during the 72-hour 
period after LPS-induced reactivation (* = the significant difference between TNFbp + IL- 
lra vs. Vehicle atp < 0.025; TNFbp + IL-lra vs. TNFbp at p < 0.025; and TNFbp + 
10 IL-lra vs. IL-lra at p < 0.010 by the unpaired t test). 

pp^n FT> nrarWF "tt ™ INVENTION 

As noted above, the present invention relates to methods for preventing and 
treating IL-l-mediated and TNF-mediated diseases in patients suffering therefrom. This 
method comprises the administration of therapeutically effective amounts of a TNF inhibitor 
15 and an IL-1 inhibitor to a patient suffering from a TNF or IL-1 mediated disease. Although 
not limited by theory, the interrelationship known to exist between TNF and IL-1 suggests 
that most, if not all, TNF mediated diseases would also be found to be IL-1 mediated 
<j j<?ff>w8 and visa versa. 

As described above, it is known that TNF inhibitors may successfully be 
20 employed to prevent or treat TNF mediated diseases, and that IL-1 inhibitors may 

successfully be employed to prevent or treat IL-1 mediated diseases. The surprising and 
unexpected result discovered by the inventors of the present invention is the ability of the IL- 
1 inhibitor and the TNF inhibitor to act synergistically in the treatment of IL- 1 mediated and 
TNF mediated diseases. "Synergistically" is used herein to refer to a situation where the 
benefit conveyed by the joint administration of inhibitors is greater than the algebraic sum of 
the effects resulting from the separate administration of the components of the combination. 

While the present invention relates to methods for preventing and treating human 
diseases, veterinary uses are also included within the scope of this invention since guidance is 
provided for general physiological use. 
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A disease or medical condition is to be considered to be a "TNF-mediated 
disease" if the spontaneous or experimental disease is associated with elevated levels of TNF 
in bodily fluids or in tissues adjacent the focus of the disease or indication within the body. 
TNF mediated diseases may. also be recognized by the following two conditions: (1) 
pathological findings associated with a disease can be mimicked experimentally in animals by 
the administration of TNF; and (2) the pathology induced in experimental animal models of 
the disease can be inhibited or abolished by treatment with agents which inhibit the action of 
TNF. Many TNF-mednted diseases satisfy two of these three conditions and others will 
satisfy all three conditions. A non-exclusive list of TNF-mediated diseases includes adult 
respiratory distress syndrome, pulmonary fibrosis, arthritis, inflammatory bowel disease and 
septic shock. 

A disease or medical condition is considered to be an "interleuldn-1 mediated 
disease" if the spontaneous or experimental disease or medical condition is associated with 
elevated levels of IL-1 in bodily fluids or tissue or if cells or tissues taken from the body 
produce elevated levels of IL-1 in culture. In many cases, such interleukin-1 mediated 
diseases are also recognized by the f 0 nc>wmg additional two conditions: (1) pathological 
findings associated with the disease or medical condition can be mimicked experimentally in 
animals by the adininistration of IL-1 ; and (2) the pathology induced in experimental animal 
models of the disease or medical condition can be inhibited or abolished by treatment with 
agents which inhibit the action of IL-1. In most "interleukin-l mediated diseases" at least 
two of the three conditions are met, and in many "interleukin-1 mediated diseases" all three 
conditions are met. A list of diseases or medical conditions which are interleukin-1 mediated 
includes, but is not limited to arthritis, iitfaminatory bowel disease, septic shock, ischemic 
injury, reperfosion injury, osteoporosis, asthma, insulin diabetes, myelogenous and other 
leukemia, psoriasis and cachexia/anorexia. 

NaturaUy-oaurring inhibitor proteins are preferred in part because they pose a 
comparatively low risk of producing unforeseen and undesirable physiological side effects in 

patients treated therewith. 

For purposes of the specification and claims, a protein is deemed to be 
-naturaJly-occurring" if it or a substantially equivalent protein can be found to exist normally 
in healthy humans. "NaturaUy^xurring" proteins spec^caUy mdudes forms of proteins 
found to exist in healthy humans that are partially truncated at the carboxyl terminus of such 
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proteins, as well as nonglycosylated forms of proteins that exist in glycosylated forms in 
healthy humans. "NaturaUy-occurring" proteins may be obtained by recombinant DNA 
methods as well as by isolation from cells which ordinarily produce them. -Naturally- 
occurring- also encompasses proteins that contain an N-terrninal methionyl group as a 
5 consequence of expression in E, wU- 

•Substantially equivalent" as used throughout the specification and claims is 
defined to mean possessing a very high degree of amino acid residue homology (Sss 
aasallx M. Dayhoff, ftthi of PmMll H«m WHl SWCBff . vol. 5, p. 124 (1972), 
National Biochemical Research Foundation, Washington, D.C., specifically incorporated 
io herein by reference) as well as possessing comparable biological activity. 

Among the TNF inhibitors useful in the present invention are the naturally- 
occurring proteins that exist injflXQ as binding proteins of TNF that are described in EP 
Application No. 90 113 673.9 entitled -Tumor Necrosis Factor (TNF) Inhibitor and method 
for Obtaining the Same", filed July 17, 1990 and incorporated herein by reference. 
15 There two distinct forms of preferred TNF inhibitors, each disclosed and 

described inEP Application No. 90 113 673.9. The first of these is the 30kDa TNF 
inhibitor, which has been identified and isolated from medium conditioned by human U937 
cells and from human urine. The 30kDa TNF inhibitor is approximately 30 kDa on SDS- 
PAGE and elutes from a DEAE CL6B column at about 80 millimolar Nad in Tris buffer, 
20 P H75. The 30kDa TNF inhibitor has been shown to inhibit the activity of TNF alpha and 
has little effect on the activity of TNF beta. The naturally occurring protein is glycosylated. 
Nonglycosylated 30kDa TNF inhibitor also exhibits TNF inhibitory activity. 

The second form of TNF inhibitors is 40kDa TNF inhibitor, which has also been 
identified and isolated from at least a medium conditioned by human U937 cells and human 
25 urine. The full-lenth 40kDa TNF inhibitor is a glycoprotein which runs at approximately 40 
kDa on SDS-PAGE, and elutes from a DEAE column at about 100 millimolar NaCl in Tris 
buffer, pH7.5. This 40kDa TNF inhibitor has been shown to inhibit the activity of both 
TNF alpha and TNF beta. The nonglycosylated protein exhibits TNF inhibitory activity. 

Three forms of the 40kDa TNF inhibitor have been recombinantly produced by 
expression in E^di. Each of these forms, referred to as full-length 40kDa TNF inhibitor, 
40kDa TNF inhibitor ±51 and 40kDa TNF inhibitor a53 (along with the glycosylated full- 
length 40kDa TNF inhibitor as isolated from medium conditioned by human U937 cells and 
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human urine, in glycosylated and nonglycosylaied forms, all of which are collectively 
referred to herein as 40kDa TNF inhibitor) are described in EP Application No. 90 113 
673.9. The a51 protein is a truncated version of the native protein wherein 51 amino acid 
residues at the carboxyl terminus of the mature protein are removed. The a53 protein is a 
truncated version of the mature protein wherein 53 amino acid residues at the carboxyl 
terminus of the native protein are removed. NaturaUyKXXurring 40kDa TNF inhibitor 
(glycosylated), and the nonglycosylaied inhibitors (native full length, a51 and A53)have 
substantially the same TNF inhibitory activity. 

The nucleic acid sequences of the genes encoding both the 30kDa TNF inhibitor 
and the 40kDa TNF inhibitors and the amino acid sequences of these proteins are given in 
the EP AppUcation No. 90 113 673.9. The present invention encompasses nonglycosylaied 
forms of the TNF inhibitors as well as certain truncated forms of the 
taniiaUy^xxurring proteins as described above. In a further embodiment, the TNF 
inhibitors are modified by attachment of one or more polyethylene glycol (PEG) or other 
15 repeating polymeric moieties as described below. 

Methods for producing the TNF inhibitors are also disclosed in EP Application 
No. 90 113 673.9. One disclosed method involves isolating the inhibitors from various 
sources, such as human urine and medium conditioned by human U937 cells. A second 
disclosed method involves isolating the genes responsible for coding the inhibitors, cloning 
the gene in suitable vectors and cell types, and expressing the gene to produce the inhibitors. 
The latter method, which is exemplary of recombinant DNA methods in general, is a 
preferred method of the present invention. Recombinant DNA methods are preferred in part 
because they are capable of achieving comparatively higher amounts at greater purities. 

Preferably, the above described TNF inhibitors are produced by the 
aforementioned method in "substantially pure" form. By "substantially pure" it is meant that 
the inhibitor, in an unmodified form, has a comparatively high specific activity. It is to be 
recognized, however, that derivatives of TNF inhibitors may have different specific 
activities. 

Additional TNF inhibitors include compounds capable of competing with TNF 
for TNF receptor sites. Such compounds include receptor antagonists. Other TNF inhibitors 
include compounds and proteins which block synthesis or extracellular release of 
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TNF. Such compounds include agents which affect transcription or translation of TNF genes 

or processing of TNF preproteins. 

Particularly preferred IL-lra's of the present invention are the natundly-occurnng 
proteins that exist iofco. as regulators of interleukin- 1 that have previously been described 
5 in United States Patent No. 5,075,222 by Hannum fiUl-, which is entitled "Interleukin-1 
Inhibitors.- This U.S. Patent, which is referred to herein as the '222 patent, is specifically 

incorporated herein by reference. 

Three preferred forms oflL-lra, each being derived from the same DNA coding 
sequence, are disclosed and described in the '222 patent The first of these, IL-lraa, is a 
10 22-23 kDa molecule on SDS-PAGE with an approximate isoelectric point of 4.8, eluting 

from a Mono Q FPLC column at around 52 mM NaCl in Tris buffer, pH 7.6. The second, 
TL-lrap\ is a 22-23 kDa protein, p.I-4.8, eluting from a Mono Q column at 60 mM NaCl. 
The third, IL-lrax, is a 20 kDa protein, eluting from a Mono Q column at 48 mM Nad. 
All three of these interleukin-1 inhibitors possess similar functional and immunological 
15 activities. The present invention also includes modified IL-lra's. In one embodiment, the 
r^ira b modified by attachment of one or more polyethylene glycol (PEG) or other 
repeating polymeric moieties as described below. In another embodiment, the IL-lra 
contains an N-tenninal methionyl group as a consequence of expression in E^joJi. 

Methods for producing these IL-1 inhibitors, particularly IL-lra's, are also 
disclosed in the '222 patent One disclosed method involves isolating the inhibitors from 
human monocytes (where they are natunuly produced). A second disclosed method involves 
isolating the gene responsible for coding the inhibitors, cloning the gene in suitable vectors 
and cell types, expressing the gene to produce the inhibitors and harvesting the inhibitors. 
The latter method, which is exemplary of recombinant DNA methods in general, is a 
preferred method of the present invention. Recombinant DNA methods are preferred in part 
because they are capable of achieving comparatively higher amounts at greater purities. 

Additional interleukin-1 inhibitors include compounds capable of specifically 
preventing activation of cellular receptors to IL-1. Such compounds include IL-1 binding 
proteins such as soluble receptors and monoclonal antibodies. Such compounds also include 
30 receptor antagonists and monoclonal antibodies to the receptors. 

A second class of IL-lra's include the compounds and proteins which block m 
yjy* synthesis and/or extracellular release of IL-1. Such compounds include agents which 
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affect .Bmscription of H>1 genes or processing » «^ 

the IL-lra will block IL-l induced IL-1 Ruction. 

ftefcBUy, the above described IL-lra-s are produced by the aforemenuoned 
method in "substantially pure" form. By "subsunoaUy pure" it is meant that the inhibitor, in 

approximately uVMrnnm^*^*^*""****'* 1 ** 

343-336-340 (1990) and Bsenberg sul. in Ham* 343:3*1-346 (1990), both of which are 

specfflcaUy incorporate 

taivatives of IL-lra may have different spettifieataivities. 

Also included within me scope of this invention are modified TOF and 1L-1 

mhibUors. T»mm*mi~^*-**~*'*'*" m **'T 

a cysteine residue is substituted for an amino acid at one or more sites in the amino acid 
^^ofanafundlv^^girMto. Such muutins ma, then be sB^decbvely 
^aoed with tacnonalixed polyethylene giycol (PEG) units « other sulft^^ 

Publication No. WO 92/16221, which is incorporated herein by reference, discloses a 

modified inHbtaa. A3»WF»^^*^ fc, «»^* , ' l, T™ 

of 30kDa TNF ifuuoitor is replaced with cysteine (referred to herein as the "C105 mutton or 

cytokine species are attached via a single PEG chain, for example, where two C105 mutetns 
are attached to a polyethylene glycol (PEG) moi«y, particularly PEG having a molecular 

weight of about 20,000. w 
, 5 se^ttispossfctetluKtheinlnTn^ 

imp**, by one or more disewe and separable portions, it is also envisioned *at the 

thatcontrd(s)interleulo>lorTOTinra1n 

30 Ttettempeutic composition of the present taverrtoo <^ be adrurastered 

parenteral, by injection, although other effective adnrtnstration forms, such a, inuaamcdar 
injection, tahalantnusts, a^«^f°n*^«»^ lo °*#° M '* 
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suppositories, are also envisioned. One preferred carrier is physiological saline solution, but 
it is contemplated that other pharmaceuticaUy acceptable carriers may also be used. 

In one embodiment, it is envisioned that the carrier and the TNF inhibitor and 
the IL-1 inhibitor constitute a physiologicaUy-compatible, slow-release formulation. The 
5 primary solvent in such a carrier can be either aqueous or non-aqueous in nature. In 

addition, the carrier can contain other pharmacologically-acceptable excipients for modifying 
or maintaining the pH, osmolarity, viscosity, clarity, color, sterility, stability, rate of 
dissolution, or odor of the formulation. Similarly, the carrier can contain still other 
pharmacologically-acceptable excipients for modifying or maintaining the stability, rate of 
10 dissolution, release, or absorption of the TNF inhibitor and/or IL-1 inhibitor. Such 

excipients are those substances usually and customarily employed to formulate dosages for 
parenteral administration in either unit dose or multi-dose form. 

Once the therapeutic composition has been formulated, it can be stored in sterile 
vials as a solution, suspension, gel, emulsion, solid, or dehydrated or lyophilized powder. 
15 Such formulations may be stored either in a ready to use form or requiring ^constitution 
immediately prior to administration. The preferred storage of such formulations is at 
temperatures at least as low as 4°C and preferably at -TVC It is also preferred that such 
formulations containing TNF inhibitor and IL-1 inhibitor are stored and administered at or 
near physiological pH. It is presently believed that adimmstratiOT m a foraulation at a 
20 pH a-c greater than 8) or at a low pH fi.e. less than 5) is undesirable. 

Preferably, the maimer of administering the formulations containing TNF 
inhibitor and IL-1 inhibitor for systemic delivery is via subcutaneous, intramuscular, 
intravenous, intranasal or vaginal or rectal suppository. Preferably the manner of 
administration of the formulations containing TNF inhibitor and IL-1 inhibitor for local 
25 delivery is via intraarticular, intratracheal, or instillation or inhalations to the respiratory 
tract In addition it may be desirable to adrninister me TNF inhibitor 
specified portions of the alimentary canal either by oral administration of TNF inhibitor and 
IL-1 inhibitor in an appropriate formulation or device or by suppository or enema. 

In an additional preferred mode for the treatment of TNF and IL-1 mediated 
3 o diseases an initial intravenous bolus injection of TNF inhibitor and IL-1 inhibitor is 
administered Mowed by a continuous intravenous infusion of TNF mhibitor and IL-1 
inhibitor. 
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^.^ta^-ft..!— For example, treatment may be 
tagun immeda^ fouowing surges or an accident or an, other even, .hat may cat., ft. 

risk of initiating septic shock. 

Preferred modes for the treatment of TNF or IL*1 mediated diseases and 
-ataMf for *e W of arthrius include: (1) a stogie intraardc* injecdon of WF 
Lta and H.-1 inhibitor given periodic* as needed to pre«»t or remedy taj of 
arthrins; and © pedodie subcutaneous injeedons of TNF inhibitor and IL-1 ^ 

^^inn^renousinfadonofTOT 

.^^tobeadminis^edoraU,. Preferably, TOT mbibitor and =-« ««« ** 

l5 lll ft*«hfth•^li■•-»^.»-*^ OT, ^" i,, ' 

^ ml , be formula** with or «*h»< those e^to 

conipwlllding .f smiddosage forms. Preferably, » 1— * *•«- 
por^tneformuurfonisreU^*^^ 

KoavaaaMityUmaximiredandpre^vs^ TTLw 

■L. Jnings, to« meMngpob™ vegeableoils, lubricant,, snspendmg agents, 
^Ittdbdntegradng agents, and binders may also be employed. . 

Regardless of the manner of administration, the specific dose is calculated 

2S rfndnisLon is design-tocrea*. ™* *™ "''^ 

ousess of 10 ug per ml may have undesirable side effects. 
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without undue experimentation, especially in light of the dosage information and assays 
disclosed herein. These dosages may be ascertained through use of the established assays for 
deteraining dosages utilized in conjunction with appropriate dose-response data. 

It should be noted that the TNF inhibitor and IL-1 inhibitor formulations 
described herein may be used for veterinary as well as human applications and that the term 
"patient- should not be construed in a limiting manner. In the case of veterinary 
applications, the dosage ranges should be the same as specified above. 

An interleukin-1 receptor antagonist (IL-lra) and a tumor necrosis factor buiding 
protein (TNFbp) have been developed for the treatment of inflammatory disease that are 
mediated by IL-1 and TNF. In two experimental systems, rheumatoid arthritis in rats and 
septic shock in baboons, blockade of the action of either IL-1 or TNF alone was sufficient to 
significantly inhibit the inflammatory response. In rodent arthritis, joint swelling was 
maximally inhibited by the administration alone of either IL-lra or TNFbp in rats that were 
undergoing a reactivated arthritis induced by peptidoglyc^-polysaccharide (PG/PS). In 
septic shock, baboons that were challenged with MffWhill wU were protected to a similar 
degree against lethality and hemodynamic alterations by the administration alone of either IL- 
Ira or TNFbp. 

These results in experimental systems showing the beneficial effects of the 
administration of either inhibitor alone suggest that a synergistic interaction between IL-1 and 
TNF is desired to elicit a full pathologic response and that inhibition of the action of one of 
these key mediators is sufficient to maximally reduce the magnitude of the inflammatory 
process It was believed that the single administration of either IL-lra or TNFbp would be 
sufficient to maximally reduce inflammatory effects in other animal models of IL-1 and TNF- 
niediated diseases and that the combined administration of the inhibitors would afford no 
special advantage. Unexpectedly, however, treatment of rats undergoing an LPS-reacuvated 
arthritis an US-stimulated alveolitis, and an LPS-stimulated systemic inflammatory response 
with a combination of IL-lra and TNFbp caused synergistic inhibitory effects on joint 
swelling, bronchoalveolar neutrophilic exudation and lethality, respectively. The examples 
below describe methods for treating IL-1- and TNF-mediated inflammatory diseases, such as 
rheumatoid arthritis, adult respiratory distress syndrome (ARDS) and sepsis, by combination 
therapy with IL-lra and TNFbp. 
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The following examples are intended to illustrate, but not limit, the present 

invention. 

EXAMPLE I 

This example demonstrates the synergistic effects of combination therapy with 
5 IL-Ira and TNFbp on US-induced reactivation of SCW-induced arthritis. 

Current theories of the pathogenesis of rheumatoid arthritis, and related arthnhdes 

hyP o*esizetwopos^ (a)1 
n^bM components ^ . . 

Experimental AnimalMa^^^^ An animal model of rheumatoid arthnns 

10 induced by two microbial components ^polysaccharide (LPS) and peptidoglycan- 

polvsaccraride (PG/PS) was used to investigate the use of combination therapy with the 
human recombinant 30kDa TNF inhibitor (hrTNFAnh30) and human recombinant IL-1 
receptor antagonist (hrlL-lra) for treatment of arthritis. According to RX. Wilder m 
T .nrntlrnrti- Mr*~*~ * iritis. Chapter 9 entitled -Experimental Ammal 

15 Mod^ofCh^mcArthr^ 

Cinical, histological and radiological features of the experimental joint disease closely 

resemble those observed in adult and juvenile arthritis/ 

In the following experiments, the animal model described in Schwab, 
F T r ^, Medicine. 1688-1702, (1987), was used to induce arthritis in the tarsal jotnts of 
20 normal rats. Briefly, arthritis was induced by the ^uential adminis^on of two tmcrobaal 
components; (1) first streptococcal cell wall (SCW) products containing peptidoglycan- 
polysaccharide (PG/PS) were injected mtraarticularly, and (2) twenty-one days later, 
Hpopolysaccharide (LPS) from StitnfflrtHl lyphimuiitilu was injected intravenously. 
A. Experiment 1 . 

(O^ Hva) taBte^join.^ SCW-.^of 3 « of ri^perj^ 
Sato „ injected into the coantiaen* joint to pmvide » oont»L Tbeinimmcubr 

jctop^ao^totwod^postinjecuo.. Ate. period of ««»«, d^, dunng winch 

30 a^taflan^reacno.*^ 

inaOTMmta i«cdona.d«eof45«p«r n t 
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on the saline-injected ankle. To assess the extent of inflammation during the 72-hour period 
following the intravenous injection of LPS, the dimensions of the ankle joint were measured 
at 0, 24, 36, 48, and 72 hours after the reactivation of the arthritis. 

The effects of IL-lra and TNFbp when administered singly and in combination 
were tested on the development of joint swelling during the reactivation of the arthritis. The 
inhibiton and vehicle were administered subcutaneously at the nape of the neck at time 0, 2, 
6, 12, 18, 24, 30, 36, and 42 hours relative to the intravenous injection of LPS. In the first 
experiment, rats were treated as follows: 

Group I - vehicle (sodium citrate, NaCl and EDTA) 
Group II - IL-lra (2 mg/kg) 
Group III - TNFbp (1 mg/kg) 
Group IV - IL-lra (2 mg/kg) + TNFbp (1 mg/kg) 
The maximum increases in joint diameter during the 72-hour period post 
reactivation arc shown in Table 1. The results show that combination therapy with IL-lra 
and TNFbp caused an additive inhibitory effect on LPS-reactivated arthritis. IL-lra and 
TNFbp alone inhibited joint swelling by 31% and 1695 respectively, whereas combination 
therapy inhibited the swelling by 41 %. 



20 



25 



TABLE 1 










Vehicle 


1.08 + 0.07 




IL-lra (2 mg/kg) 


0.74 + 0.08 ** 


16% 1 


TNFbp (1 mg/kg) 


0.91 + 0.04 


16% 


IL-lra (2 mg/kg) + 


0.59 + 0.11 ** 


41% 



* Values are means + standard error for 8 to 9 rats per group, ^e mcreases m joint 
diameter were calculated from the maximum swelling during the 72-hour period after the 
reactivation of the arthritis by the intravenous administration of LPS. 

« Significantly different than the vehicle group at p < 0.01 for the IL-lra treated group 
and p < 0.005 for the IL-lra + TNFbp treated group. 
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to the wri experiment, the inhibitors were adrrdniaered agau. singly and » 
CM. by MM- »*•*■ « «. «- i2 - 18 ' * 30> 36 ' "* a 

experiment 1, while the dose of TNFbp was unchanged. RaO we* tKated as follows: 
Group I • vehicle 
Group H * IL-lra (9-1 rog/kg) 
Group DI - TNFbp (I rag/kg) 
Group IV - IL-lra (0.1 rag/kg) + TNFbp (1 mg/kg) 
Table 2 shows tie time course of the changes in joint diameter of rats in group, 

, n m andiv. ut*a**m—«*>**i~**' tm *'' m,tAmwi 

T^alone. ^s^m^"^^*^^" 
Figure landTabl. 3. ,^1.*.^ — *J~— ^J* 1 * 
^pe^ateUS-inducedxeaedvarioa^shown. 0*--*-ff-"«-. 

TOR, oused a significant depression of join, sweUiog (35«) where» rreato^t w«h etto 
^alonecansednosi^r^ducnon. L>Table3, «*-!»» 

pedod of r^cnvadon, combing therapy with IL-lra and TNFbp caused a secant 
retacno. mttaove^ joint swen^ (53 *> whereas «>tment wi* either agent alone 

caused no significant reduction. 
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4i^OteDIAMETER>(mm)i^ 







iitjtf- '■ ■■■ :>af ^f. : 


< .-*~*--tt<.'£*:.s c i - '■ 


"••TNFbp 1 nig/kg^ 


fra^CTJVATIOl|| 
: -.' . :(ho'tirs)& J;''-':^; 








TD-lra 0.1 tag/kg* 


0 


6.03 ± 0.03 


6.39 ± 0.20 


6.07 ± 0.03 


6.20 ± 0.09 


24 


6.61 ± 0.06 


6.70 ± 0.12 


6.64 ± 0.08 


6.49 ±0.11 


36 


6.89 ± 0.10 


7.03 ± 0.15 


6.83 ± 0.10 


6.62 ± 0.11 


48 


6.91 ± 0.09 


6.91 ± 0.25 


6.79 ± 0.03 


6.76 ±0.11 


60 


6.93 ± 0.10 


7.14 ± 0.17 


6.78 ± 0.05 


6.67 ± 0.12 


72 


6.75 ± 0.13 


6.88 ± 0.14 


6.72 ± 0.08 


6.65 ± 0.10 



e = 14 to 16 rats per group. 



TABLE 3 







^^^^^^^^^^^^^^^ 


I 


Vehicle 


27.9 ± 3.0 1 


n 


TNFbp (I mg/kg) 


27.8 ± 2.6 I 


m 


IL-lra (0.1 mg/kg) 


28.4 ± 2.0 


IV 


TNFbp (1 mg/kg) + IL-lra (0.1 mg/kg) 


16.4 ± 2.2*** 



• IV vs I + = 3.05, p<0.005 
b IV vs H + - 3.34, p<0.005 
e IV vs m + = 3.98, p<0.001 

20 The percentages reflecting the reduction of swelling with combination therapy 

were similar in experiments 1 and 2 (41% and 35 to 53% respectively). By taking advantage 
of the synergism in the inhibitory actions of IL-lra and TNFbp on joint swelling, a similar 
level of therapeutic benefit in experiment 2 was achieved despite the ten-fold reduction in the 
dose of IL-lra. 
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EXAMPLE II 

This example demonstrates the synergistic effects of combination therapy with 
IL-lra and TNFbp on LPS-stimulated neutrophilic alveolitis as a method for treating Adult 
Respiratory Distress Syndrome (ARDS). 
5 The experiment employed a septic stimulus, endotoxin, to induce acute, 

neutrophn-mediated pulmonary injury according to the model disclosed in Ulich, sUi-, 
rmrTj ^ T ^nfP a thol og v 138:1485-1496 (1991). specifically incorporated herem by 
reference. This model is briefly summarized as Mows: endotoxin is injected 

intratracheal mtom^^ ******* 
10 period of si* hours, bron^^^ 

procedure. Total and differential white blood cell counts are performed on the BAL fluid, 
intratracheal injection of pyrogen-free saline yields BAL fluid with a predominance of 
alveolarmacropr^es(about99%)inlownumbers. Intratracheal injection of endotoxm 
causes a large increase in the number of BAL cells and a predominance of neutrophils. The 

15 ^neutrophilic^ 

the accumulation of protein-containing edematous fluid into the alveolar spaces. IL-land 
TNF are present in the BAL fluid after stimulation with endotoxin. The alveolar 
nucrophage is Relieved to be the source of cytokme synthesis. Moreover, intratracheal 
injection of exogenous IL-land TNF induces an acute intraalveolar neutrophilic exudate 
20 which is quaUtatively similar to that induced by endotoxin. 

Many animal models are used which approximate the altered pulmonary edema, 
sequestration of leukocytes, and hypoxemia during the acute phase of lung parenchymal 
injury during ARDS according to Murray SUd,, h Mum Fnifwpf Frwitorv Pl*«* 
138-720-723(1991). The acute forms of ARDS occur in die presence of certain identifiable 
25 factors su*^^ Current mvestiptions 

^hasize the central role of neutrophilic mediated injury in the pathophysiology of ARDS 

r^^^**^***™*^****™' Thepermeabuttyofthe 
damaged membrane is greatly increased stimulating the movement of plasma protean, and 
3 0 hfc^c-htofc-l^^-. InanexperimentalbovinemodelofARDSof 
septic origin, neutrophil depletion protected against the development of pulmonary mjury 
px^ iW| T nin Invest. 68:1253-1260(1981)]. 
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A method for treating neutrophilic alveolitis in rats by the intratracheal 
administration of combination therapy with TNFbp (recombinant human 30kDa TNF 
inhibitor) and IL-lra (recombinant human IL-lra) is described. Lung injury was induced by 
the adniinistration of endotoxin, hpopolysaccharide (LPS), from Salmonella tXEfaimanum, at 
a dose of 5 M g P« rat in a total volume of 0.5 ml of sterile PBS through a 27 gauge 1/2 inch 
needle inserted between tracheal rings in the surgically exposed midcervical region of the 
trachea. The inoculum was administered slowly into the trachea while monitoring the rate 
and depth of respiration of the rat. Six hours later, the rats were anesthetized with isoflurane 
so that a laparotomy could be performed in order to facilitate the lavage of the lungs. The 
caudal vena cava was severed to decrease the blood content of the lungs. The diaphragm 
was opened to allow the lungs to expand during lavage. BAL was performed by injecting 40 
ml of Hank's balanced salt solution into the bronchoalveolar spaces via an angiocath catheter, 
which was inserted and secured at the site of a midcervical tracheal incision. The 
inflammatory cellular influx was recovered from the pellet obtained by centrifuging the BAL 
15 fluid at 1500 rpm for 15 minutes. The total number of leukocytes was counted on a Coulter 
counter. The percentage of polymorphonuclear neutrophils was determined by performing a 
differential cell count manually on a slide of stained cells. 

The effects of IL-lra and TNFbp on the US-stimulated influx into the 
bronchoalveolar spaces were determined by adimnistering the inhibitors intratracheally and 
simultaneously with the intratracheal instillation of LPS. TNF/inh was administered singly in 
doses ranging between 0.1 to 10 M g per rat The results are summarized in Table 4. TNFbp 
at a dose of 0. 1 M g P« rat did not reduce the influx of neutrophils into the alveolar spaces. 
However, the intratracheal adniinistration of TNF/inh at doses between 2.5 Mg to 10 Mg per 
rat caused a maximal reduction in the influx of neutrophils into the alveolar spaces in a range 
of 30 to 40%. IL-lra was administered in doses ranging between 0.75 to 10 Mg per rat 
(Table 5). IL-lra at doses between 0.75 to 2.5 Mg per rat did not reduce the influx of 
neutrophils into the alveolar spaces. However, the intratracheal administration of IL-lra at 
doses of 5 and 10 Mg per rat caused significant percentages of inhibition of 57% and 47%, 
respectively. 
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TABLE 4 

Percentage Inhibition of Neutrophilic 
Influx into BAL Fluid 



10 



r^gsDosevogsINFI)^^ 


'^^#5^?>&^InnibitiDn:: j&S 


0 


0 


0.1 


10 ± 4 


1.0 


20 ±7 


2.5 


35 ± 6 


5 


28 ± 8 


7.5 


33 ±7 


10 


39 ± 7 1 



n = 4 to 8 per group. 



TABLE 5 



15 



Percentage Inhibition of Neutrophilic 
Influx into BAL Fluid 



20 







0 


0 


0.75 


0.1 ± 8 


1 


2 ±9 


25 


1±8 


5 


57 ±16 


10 


40 ± 5 I 



25 



n = 4 to 8 per group. 
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In a preliminary experiment, it was determined that combination therapy with 
maximally inhibitory doses of IL-lra (100 M g/rat) and TNF/inh (10 ,g per rat) caused an 
inhibitory effect on neutrophilic influx that was not significantly different than the effect of 
either agent alone. 

In experiments 1 and 2, the effects of combination therapy was tested using 
submaximal or subthreshold doses of IL-lra and TNF/inh on neutrophilic influx into the 
bronchoalveolar spaces. In experiment 1, IL-lra and TNF/inh were given intratracheally 
simultaneously with LPS at the following doses: 

Group I - Vehicle 

Group 0 - TNF/inh (0.1 /tg P" **) 
Group HI - IL-lra (2.5 pg per rat) 

Group IV - TNF/inh (0.1 jig per rat) + IL-lra (2.5 pg per rat) 
The number of neutrophils migrating into the bronchoalveolar spaces are shown 
in Table 6. The results demonstrated that combination therapy with IL-lra and TNF/inh 
caused an additive inhibitory effect on LPS-stimulated neutrophilic alveolitis. TNF/inh and 
IL-lra inhibited neutrophilic influx by 19 and 29%, respectively, whereas combination 
therapy inhibited the swelling by 47%. 
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TABLE 6 
















Vehicle 


5.45 + 0.6 




TNF/inh (0.1 ng/rat) 


4.43 + 0.9 


19% 


IL-lra (2.5 pg/rat) 


3.89 + 0.3** 


29% 


TNF/inh (0.1 fig/rat) + 


2.88 + 0.5** 


47% 



* Values are means + standard error for 6 rats per group. 

« Significandy different than the vehicle group at p < 0.05 for the IL- lra-treated group and 
p < 0.01 for the IL-lra-and TNF/inh treated group. 
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In experiment 2, the inhibitors (singly and in combination) were administered as 
in experiment 1 by an intratracheal route simultaneously with the LPS injury. Since IL-lra 
in the previous experiment at 2.5 fig per rat caused a submaximal inhibitory effect on 
neutrophilic influx, the dose of IL-lra was reduced to one that might elicit a subthreshold 
inhibitory effect The objective was to manipulate the doses to a level at which the inhibitors 
singly would elicit no significant reduction, yet would synergize when administered in 
combination- The dose of TNF/inh was unchanged. 
Group I - Vehicle 
Group II - TNF/inh (0.1 fig per rat) 
Group HI - IL-lra (0.75 fig per rat) 
Group IV - TNF/inh (0.1 fig per rat) 

+ IL-lra (0.75 fig pet rat) 
Table 7 shows the numbers of neutrophils migrating into the bronchoalveolar 
spaces of rats in groups I, II, m, and IV. Neutrophilic influx was reduced by combination 
therapy with TNF/inh and IL-lra as compared with the lack of effect on neutrophilic influx 
of treatments with TNF/inh and IL-lra alone. The additive and synergistic inhibitory effects 
of combination therapy are clearly evident on acute lung injury. Combination therapy with 
IL-lra and TNF/inh caused a significant reduction in neutrophilic influx of 40% whereas 
treatment with TNF/inh and IL-lra alone caused insignificant reductions of neutrophilic 
influx of 12% and 7%, respectively. 

TABLE 7 



TV 

IV vs 1 + = 



LPS + 0.1 fig TNFbp + 
0.75 fig IL-lra^" 
2.50, p<6.iyi5 




b IV vs II + = 2.82, p<0.025 
e IV vs HI + - 2.23, p<0.05 



22 



SUBSTITUTE SHEET 



WO 93/21946 



PCI7US93/04141 



10 



EXAMPLE HI 

IL-lra and TNFbp, individuaUy and in combination, were tested to determine 
their effects on enhancing survival time of animals challenged with a high dose of endotoxin 
to induce sepsis. In this set of experiments, rats <n-6 per group) were injected with 25 
mg/kg of LPS according to the procedure of Example H. Pegylated TNFbp (the C105 
mutein of the 30kDa TNF inhibitor pegylated with polyethylene-20K) or vehicle alone was 
injected intravenously and simultaneously with LPS, while IL-lra was injected 

assessments were made at 96 hours after the administration of endotoxin. 

The survival percentages for each test group are also provided in Table 8 . The 
results demonstrate that the combination of IL-lra and TNFbp produced a synergistic 
enhancement of survival, whereas IL-lra or TNFbp alone was not fully protective. 
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TABLE 8 

fiflWVIVAL 

Rat Endotoxemia Percent Survival 
25 mg/kg LPS 
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EXAMPLE IV 

It is believed that elevated corticosterone levels associated with certain 
conditions, such as sepsis and bum patients for example, contribute significantly to the 
imn.unosuppression and cachectic effect observed in these conditions. The effects of IL-lra 
and TNFbp, individually and in combination, on serum 
on endotoxin-induced sepsis in rats. 



corticosterone levels were determined 
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Lewis tats were challenged with 10 mg/kg LPS according to the procedure of 
Example 1L The pegylated TNFbp of Example M (1.5 mg/kg) was injected intravenously 
and simultaneously with LPS, while hrlL-lia (100 mg/kg) was injected subcutaneously at 0, 
4, 8, 12 and 18 hours after the artrmiistration of endotoxin. 

Serum corticosteroid levels were tested at 24 hours by radioimmunoassay using 
the corticosterone-'H kit (ICN Biomedicals, Inc., Costa Mesa, California) according to the 
marnifacturer's instructions. Table 9 summarizes the results of the assays. 

TABLE 9 





^^gp^bro^jMtgSp^^§^ 




4 


Vehicle (no LPS) 


164 ± 62 


4 


Vehicle + LPS 


750 ± 49 


8 


IL-lra + LPS 


279 ± 54 


8 


TNFbp + LPS 


489 ± 43 


I 8 


IL-lra + TNFbp + LPS 


103 ± 25^ | 



•t = 2.95, p<.025 (combination vs. IL-lia + LPS) 

b t = 7.85, p<. 001 (combination vs. TNFbp + LPS) 

• t = 13.30, p<0.001 (combination vs. vehicle + LPS) 

As shown in Table 9, the corticosterone level was significantly reduced in 
animals receiving the combination of IL-lra and TNFbp compared to those receiving IL-lra 
or TNFbp alone. The combination therapy demonstrated that together IL-lra and TNFbp 
caused an additive effect on the reduction of serum corticosteroid level. Theseresults 
suggest that the conmination therapy may have anti-immunosuppressive and anti-cachectic 
effects resulting in a therapeutically beneficial method for the treatment of sepsis and burn 



EXAMPLE V 

Platelet counts were also tested on rats injected with endotoxin to induce 
eadotoxemia. It is known that platelets are consumed during endotoxemia resulting in a 
significant decrease in platelets. 
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Lewis rats were challenged with 10 mg/kg LPS according to the procedure of 
Example EL The pegylated TNFbp of Example m (1.5 mg/kg) was injected intravenously 
into each rat simultaneously with LPS, while hrlL-lra (100 mg/kg) was injected 
subcutaneously at 0, 4, 8, 12 and 18 hours after the administration of endotoxin. 

Platelet counts were measured at 24 hours according to standard procedures 
known in the art (automated counter based on particle size). Table 10 summarizes the results 
of the assays. 

TABLE 10 




Platelet levels = UP/ id ± S.E. 

• 1 = 5.10, p< 0.001 (combination vs. IL-lra + LPS) 
" t * 2.67, p< 0.005 (combination vs. TNFbp + LPS) 
• t = 3.67, p< 0.005 (combination vs. vehicle + LPS) 
4 1 - 2.94, p< 0.025 (combination vs. IL-lra + LPS) 
' 1 = 4.25, p< 0.001 (combination vs. TNFbp + LPS) 
1 1 = 3.87, p< 0.005 (combination vs. vehicle + LPS) 



25 



In both experiments, the combination treatment value is significantly different 
than values for IL-lra or TNFbp treatment alone. These results suggest that the combination 
therapy reduces the consumption of platelets during endotoxemia. 

The foregoing description of the invention is exemplary for purposes of 
illustration and explanation. It will be apparent to those skilled in the art that changes and 
modifications are possible without departing from the spirit and scope of the invention. It is 
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modifications. 



the following claims be interpreted to embrace all such changes and 
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1. A method for treating or preventing diseases that are TNF mediated 
diseases or IL-1 mediated diseases which comprises administering to a patient in 
need thereof therapeuticaUy effective amounts of an IL-1 inhibitor and a TNF 
inhibitor. 

2. The method of claim 1, wherein said IL-1 inhibitor is IL-lra. 

3. The method of claim 2, wherein said IL-lra comprises at least one 
compound from the group consisting of: IL-lraa, IL-lra0 and IL-lraX. 

4. The method of claim 1 , wherein said TNF-inhibitor comprises at least one 
compound selected from the group consisting of: 30kDa TNF inhibitor, 40kDa 
TNF inhibitor, 40kDa TNF inhibitor a51 and 40kDa TNF inhibitor a53. 

5. The method of claim 2, wherein said IL-lra is human recombinant IL-lra. 

6. The method of claim 1, wherein said TNF inhibitor is human recombinant 
30kDa TNF inhibitor. 

7. The method of claim 1, wherein said IL-1 inhibitor is human recombinant 
IL-lra and said TNF inhibitor is human recombinant 30kDa TNF inhibitor. 

8. The method of claim 1, wherein said IL-1 inhibitor and said TNF 
inhibitor are adininistered in a pharmaceutically acceptable carrier. 

9. The method of claim 1, wherein said disease is selected from the group 
consisting of: arthritis, inflammatory bowel disease, septic shock, ischemia 
injury, reperfusion injury, osteoporosis, asthma, insulin diabetes, myelogenous 
and other leukomas, psoriasis, adult respiratory distress syndrome, 
cachexia/anorexia, and pulmonary fibrosis. 
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10. A pharmaceutical composition comprising an IL-1 and a TNF 
inhibitor in a phannaceutically acceptable carrier. 

11. The pharmaceutical composition of claim 10, wherein said IL-1 inhibitor 
is IL-lra. 

12. The pharmaceutical composition of claim 11, wherein said IL-lra 
comprises at least one compound from the group consisting of: IL-lraa, IL-lrtf 
and IL-liax. 

13. The pharmaceutical composition of claim 10, wherein said TNF-irJnbitor 
comprises at least one compound selected from the group consisting of: 30kDa 
TNF inhibitor, 40kDa TNF inhibitor, 40kDa TNF inhibitor ±51 and 40kDa TNF 
inhibitor a53. 

14. ^pharmaceutical composition tfdiiw 
is human recombinant 30kDa TNF inhibitor. 

15. Ttetfm-caiita 

is human recombinant IL-lra. 
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